Objective: To assess the prevalence of mammography use and factors related to non-adherence in Boa Vista, capital of Roraima, Brazil. Method: A cross sectional study, quantitative analysis, based on household survey was performed between June and August 2013, using a face-to-face interview with a pre-tested form. Target population was women between 40 and 69 years. The sample size target was 240 participants, and the sampling method was random cluster sampling. The study was approved by the Institutional Review Board of Federal University of Roraima. Results: 241 women were included without refusals. The prevalence of non-use of mammography in the past two years was 55.6% (95CI 49.1-61.9). In univariate analysis, the risk factors for non-adherence to mammography were having low educational level, family income below three minimum wages, receiving government assistance, not having consulted with a doctor and no health insurance. In multivariate analysis, only low educational level and receiving government assistance remained as risk factors. Medical consultation or health worker visiting were protective factors. Conclusion: Adherence to mammography is unsatisfactory in Boa Vista, Roraima, and has a predominantly opportunistic character. Low educational level is confirmed as an independent risk factor, but belonging to a family that receives government assistance can be interpreted as a social marker of families and/or areas lacking of government intervention to increase access to breast cancer control programs.
introduction
Although the incidence of breast cancer is higher in economically developed countries, higher mortality rates have been registered in underdeveloped countries, such as Brazil. 1, 2 There is also a time trend increasing this discrepancy. While a reduction to the order of 11 absolute percentage points in breast cancer-specific mortality has been observed in the United States between 2001 and 2009, 3 the data indicates an increase in mortality from this disease in Brazilian women over the last three decades in almost all age groups, especially younger individuals (up to 50 years of age). 2, 4 According to the National Cancer Institute (INCA), in 2014 there were approximately 16 deaths per 100,000 women in Brazil. 2 Countries and regions that have been able to reduce breast cancer mortality credit this decline to the use of more effective therapies associated with large population screening programs for early detection of the disease. Indeed, the initial extent of the disease is the main predictor of survival in women affected by breast cancer. 5 In countries whose breast cancer screening programs are inefficient or scarce, most women are diagnosed at advanced stages of the disease and the overall five-year survival rate is relatively low. [6] [7] [8] On the other hand, in regions with large scale screening programs a reduction in breast cancer mortality ranging from 15 to 30% has been reported. 7, 9, 10 Adherence to mammography-based screening, in turn, suffers multifactorial influences, such as cultural, social and economic issues, public knowledge about the disease and the examination, and the provision of mammography exams in the public and private sectors. [11] [12] [13] [14] Despite the control of breast cancer having been included among the priorities of the Brazilian Health Pact, 15 the estimated mammography coverage obtained via household surveys shows insufficient and unequal screening in Brazilian regions. 12, 16, 17 In a country as heterogenous as Brazil, regional studies can demonstrate variations in the determinant factors of mammography adherence, propitiating adjustments to preventive strategies in accordance with local characteristics. The aim of this study is to assess the prevalence of the use of mammographic screening and the factors related to non--adherence in Boa Vista, the capital of the state of Roraima, in the Brazilian Amazon area.
Method
Study design This is a cross-sectional, observational study with a quantitative analysis, based on household survey of a random sample in the municipality of Boa Vista, designed to assess women's adherence to breast cancer screening examinations, as well as demographic characteristics, between June and August 2013.
Setting and population of the study The study was conducted in the municipality of Boa Vista, the capital of the state of Roraima, located within the Legal Amazon, in Northern Brazil. With a population of approximately 285,000 inhabitants, the municipality of Boa Vista concentrates approximately 65% of the state population, and has a Family Health Program (PSF, in the Portuguese acronym) that covers 75% of its population. The target population of the survey was women between 40 and 69 years of age resident in the municipality of Boa Vista for at least two years.
Sampling
The sample size was calculated considering the expected prevalence of 60% coverage for cancer screening, based on a national telephone survey conducted in 2008, 18 assuming a normal distribution for the desired confidence interval of 95% and an acceptable error of 5% (±2.5%), leading to a sample size of at least 240 individuals.
The sampling method was randomized by conglomerate, considering city blocks as the sample conglomerates. There are 4,902 blocks that make up the districts in the urban zone of the municipality of Boa Vista. These were listed and drawn by software, producing a random number sequence (http://www.random.org). The random selection of the blocks was weighted by population size and the number of registered households in each epidemiological zone of the municipality.
Research procedures
All households in the first 25 blocks selected were visited, and female residents belonging to the target age group were approached in their homes during the early morning or evenings on weekends, and invited to participate in the study by signing the informed consent form. Data collection took place between June and August 2013.
We included women aged between 40 and 69 years, since the recommendation at the time was to not exclude younger women from screening (40 to 49 years). The study excluded women who were present but did not reside at the household, who were outside of the age range, who had resided in another municipality in the last two years, and those who did not accept participation in the research. If the resident woman was not at home at the time of the visit, the researcher would return to the residence the following week. In the case of a second absence, the woman was excluded. If the sample goal was not reached in the first 25 blocks visited, another five blocks would be drawn, using the same method successively until the sampling goal was achieved.
A semi-structured form was used as a research tool instrument, with open and closed questions, prepared by the authors, and previously tested to evaluate descriptive and explanatory variables such as age, education, marital status, socioeconomic data, government aid, health agent visits, and history of medical visits. The form was answered via a face-to-face interview at the volunteer's home, preferably in the absence of the volunteer's cohabitants, and for a maximum of 30 minutes. The outcome variable assessed was non-adherence to the breast cancer screening program, defined as failure to undergo at least one mammogram in the last two years prior to the date of the interview, regardless of the outcome of the test and where it was conducted.
Quality control
After the completion of the fieldwork, 10% of the forms obtained by each interviewer were selected for quality control. The patients were re-interviewed by the principal in-vestigator, via telephone, referring to what were considered key questions. Responses to the key questions were compared to those obtained in the first phase of the field research. In the event of disagreement greater than 5% between the responses of at least one volunteer, all observations collected by the stated researcher were to be discarded.
Statistical analysis
A descriptive statistical analysis was performed, including the frequency distribution for categorical variables, and the means (with standard deviation) for continuous variables with normal distribution. The prevalence of the outcome variable (non-adherence to the use of mammography) and its 95% confidence interval (95CI) were estimated based on binomial distribution. For comparison of the sample means, Student's t-test was used for variables with a normal distribution and homogeneity of sample variances. Otherwise, the Mann-Whitney U test was used for this purpose. We used Chi-squared test to compare differences in the proportions of categorical variables. Odds ratio (OR) and 95CI were calculated in a univariate analysis and the adjusted odds ratio (aOR) was calculated in a multivariate analysis by logistic regression. The selection criteria of the explanatory variables for input into the multivariate analysis was a critical value of p<0.15 in the univariate analysis. The level of statistical significance was set at 5%. The information was analyzed after double data entry and the databases were compared to detect data entry errors. The statistical analyses were conducted using EpiInfo® software, version 7.1 for Windows (CDC, Atlanta, US).
Ethical aspects
The study was approved by the Committee for Research Ethics involving humans at the Federal University of Roraima (report no. 111,007 of 2013). All of the adult women volunteers approached were fully clarified as to the purposes and methods of the research and signed the consent form before the interview. The documents were coded rather than being identified. At the end of the interview, all the volunteers were given an explanatory folder on breast cancer, the importance of mammography, and the health facility where it can be conducted. The leaflets distributed were purchased from the State Health Department and are part of the publicity material of the Ministry of Health of Brazil.
results
Two hundred forty-one (241) female residents of the 30 blocks in the municipality of Boa Vista, Roraima, were interviewed, without refusals or loss of data. The average age was 48.3 years (±5. 3) , and approximately one third of the sample was between 40 and 44 years of age. The marital status reported the most was married/common-law partner (n=127; 52.7%). None of the participants were illiterate, and the most frequent education levels were up to the primary level (n=93; 38.6%) and secondary level (n=93; 38.6%). Most of the women studied did not have private health plans (n=199; 84.0%), but most participants reported having consulted a physician within the past year (n=202; 85.3%). The average household income reported was BRL 2,016 (approximately three minimum wages at the time of the study). Most women had a household income of less than BRL 2,000 (n=155; 64.4%). The average number of family cohabitants was 4.0 (±1.8). Less than half of the participants reported receiving social aid from the government (n=105; 44.3%) or receiving a health agent visit (Family Health Strategy) within the past year (n=59; 24.9%). Table 1 describes the demographic characteristics of the sample.
One hundred forty-eight (148) women of the 241 participants analyzed (61.4%) reported having carried out a mammogram at some point in their life. Only 107 women (44.4%) reported having undergone the examination within the last two years. Therefore, the prevalence of non-use of mammography for breast cancer screening in the past two years was 55.6% (95CI 49.1-61.9). There was a trend towards lower use of mammography in younger women (40 to 49 years) compared with those aged 50 years or more (60.4 vs. 49.5%, respectively), without statistical significance.
Marital status was not correlated with greater or lesser adherence to screening with mammography. With regard to education, non-use of the examination was significantly higher for women with a low educational level in relation to those with undergraduate/graduate education. For women who reported education up to primary level, most of them did not undergo the examination (67.8%, p=0.005), generating an OR 2.19 (95CI 1.26-3.81). For those that reported higher education, the prevalence of non-use was limited to 34.5% (p<0.0001), reducing the likelihood of non-use to a third (OR 0.32, 95CI 0.17-0.61). The average level of education was not correlated with greater or lesser adherence to breast cancer screening. Table 2 details the results of the univariate analysis.
It should be noted that the reported household income was also correlated with adherence to the preventive examination in the univariate analysis. Women with a reported income of less than BRL 2,000 (three minimum wages at the time of the study) showed higher prevalence of non-use of mammography than those with an income of more than BRL 4,000 (65.8 vs. 27.9%, respectively; p<0.0001). In this analysis, income of less than three minimum wages more than tripled the chance of not having undertaken a mammogram in the previous year (OR 3.24, 95CI 1.87 -5.62). Having private health insurance was shown to be a protective factor. Non-use of the exam was two times lower in women insured by a health plan than in uninsured women (28.9 vs. 60.6%, respectively, p=0.0006; OR 0.26, 95CI 0.12-0.56). On the other hand, receiving government aid (social benefits) represented a risk factor for nonadherence to breast cancer screening (OR 3.46, 95CI 2.01 -5.96). Attending a medical consultation (for another reason) over the past year represented an important protective factor, substantially reducing the chance of non-adherence to mammography (OR 0.16, 95CI 0.06-0.43). It should be noted that 86% of the participants who did not report a medical consultation in the past two years also did not undertake a mammogram during that period. Having received a visit by a health agent and number of cohabiting family members were not correlated with the outcome studied ( Table 2) .
The variables that presented a significant correlation or tendency to correlate with the outcome in the univariate analysis (p<0.15) were reevaluated in a multivariate analysis in order to detect confounding factors. In this analysis, the only variables that remained risk factors for non-adherence to breast cancer screening were low level of education and receiving government aid. Women with education restricted to the primary level presented a likelihood of non-use of mammography that was almost twice as high (adjusted OR 1.98, 95CI 1.48-3.05) in relation to women with a higher level of education. Receiving government aid also doubled the chance of non-use of mammography (adjusted OR 2.27, 95CI 1.14-4.52). Consulting a physician in the past year (adjusted OR 0.16, 95CI 0.05-0.46) and receiving health agent visits (adjusted OR 0.43, 95CI 0.22-0.85) were confirmed as protective factors, both significantly reducing the chance of not undertaking a mammogram. Age, income, and health plan variables were not sustained as independent risk factors in the multivariate analysis (Table 3) .
discussion
Although occasionally recommended by national and international guidelines, early detection strategies other than mammography fail to demonstrate effectiveness in reducing breast cancer mortality. Breast self-examination is not advocated by INCA and other organizations as there is no evidence of this measure's benefits in terms of reducing mortality. 19, 20 Clinical examination of the breast is recommended because it is a part of medical semiology. However, it has substantially less diagnostic accuracy than mammography for early breast cancer investigation, and no impact on the reduction of mortality. 21, 22 For these reasons, information on self-examination or clinical breast examination were omitted from our study.
Mammography is the only strategy capable of reducing breast cancer mortality (estimated decrease of 30%) in women over 50 years of age regularly screened every 24 months. [22] [23] [24] For younger women (< 50 years), the effectiveness of mammograms is controversial because it is related more with an increase in costs from unnecessary interventions than with reduced mortality. 25 During the agreement of the goals for the control of breast cancer in 2006, the Ministry of Health of Brazil recommended a biennial mammogram for women aged 50 to 69 years and an annual clinical breast examination for those aged between 40 and 49 years. 15 However, Law N. 11.664/2008 assured mammograms for all women aged over 40 years. 26 In November 2013, after the collection of data in this survey, Ministry of Health Ordinance N. 1253 modified access, 27 maintaining the guarantee of screening mammography only for women between 50 and 69 years of age, limiting mammography to unilateral diagnosis in women aged between 40 and 49 years.
The present study was a pioneer in the assessment of factors related to the use of mammographic investigation for screening for early breast cancer in the North region of Brazil. In our study, the prevalence of non-adherence was 55.6%, which is higher than the non-adherence rates observed in other household surveys in Brazil. Marchi et al. 28 conducted a study that surveyed 460 women in the city of Taubaté, São Paulo, served at public and private health services in 2010. The authors reported a prevalence of non-adherence to mammography of 32% in the last 24 months. Another similar study, 29 conducted in Pelotas, Rio Grande do Sul, analyzed 879 women aged 40 to 69 years, and revealed that 30% of those interviewed had not undergone a mammogram (in the last two years). The coverage assessed by our study was shown to be heterogeneous and influenced by socioeconomic factors. We found that women with a higher level of education presented a greater chance of undergoing mammography: attaining the secondary level of schooling led to a 15% gain. Higher education produced a gain of more than 30% compared to primary level. Something similar was reported by Oliveira et al., who analyzed data from National Household Sample Survey -PNAD 2003 and 2008. 30 In their study assessing secondary data, albeit nationwide, 54.6% of women aged 50 to 69 years reported having undergone mammograms in 2003, and 71.5% in 2008. The chance of conducting an examination increased with household income and level of education. The authors reported that having more than ten years of study tripled the chance of conducting a mammogram compared to those not formally educated. Factors related to non-adherence also vary among the regions studied. In a study by Sclowitz et al. 29 (Pelotas, 2005) , the factors related the most to not undertaking mammograms were low social class, lack of family history of breast cancer, and not having had a gynecological consultation in the period assessed. In a study by Oliveira et al., 30 the risk factors highlighted included age over 70 years, being single, having a low income, not having health insurance, not having carried out consultations with a physician in the past 12 months, living in rural areas or in the North Region of the country. Meanwhile, in a study by Marchi et al. 28 (Taubaté, 2010), the factors related to non--adherence included being an exclusive user of the SUS (Brazilian public health system), irregular gynecological consultations, and never having undergone a previous mammogram. Corroborating the findings of our study, it can be seen that having a consultation with a physician is one of the main protective factors for undergoing a mammogram, suggesting that breast cancer screening is still mostly opportunistic in Brazil. The influence of medical TABLE 2 Univariate analysis for evaluation of non-adherence to mammographic screening over the last two years in the municipality of Boa Vista, Roraima, 2013. advice has also been reported in other countries. A cross--sectional study conducted in the United States 31 in the year 2000 and involving 1,301 women found that medical advice is the variable most strongly associated with the use of mammography. Women who reported medical advice were more likely to adhere to breast cancer screening. The impact of medical advice was so important that the authors postulated a model of increased use of mammography in two stages: first, public call; and secondly, individual encouragement by the physician. Another North American study 32 specifically assessed the importance of medical communication on adherence to mammography among 972 women over 50 years of age. A 4.5 times greater propensity to performing mammography was reported among women who received encouragement from their physicians with respect to the benefits of the examination. The authors concluded that the key to increasing the coverage of breast cancer screening is improved communication skills between physicians and patients.
Explanatory variable
It is interesting to note that a visit from a health care agent was also correlated with adherence to mammography in our study, highlighting the importance of professional advice in the promotion of health in this sample. We noted that among women who had not consulted a physician in the past two years, the prevalence of non--adherence was very high, at 86%. This indicates two main scenarios: difficult access to the examination by spontaneous demand and poor public knowledge about the importance of the examination, which may have been minimized via medical consultations in the period. A survey that assessed women's knowledge about the subject 33 (São Paulo, 2011) revealed that the subject of "breast cancer" is well-known to women, but mammography still needs to be clarified in relation to its objectives and recommendations, representing a possible barrier to satisfactory coverage of the population screening.
Another important fact was the demonstration of education level as an independent determinant of the use of mammography, overlapping with income in the multivariate analysis. Although the study by Sclowitz et al. 29 found a correlation between low social class and nonperformance of the examination, the authors' evaluation did not include the numerous characteristics defining social class. In our study, reaching secondary education attributed a gain of 15%, while higher education led to a gain of 30% compared to women with primary educational level, meaning that more years of schooling was confirmed as an independent protection factor. In relation to the receipt of social benefits, despite the correlation not being statistically significant in the univariate analysis, this variable was established as an independent risk factor in the multivariate analysis. Although this variable might at first be interpreted merely as a confounding factor, it should be analyzed as a social marker, as it represents easily identified registered families, assisting health managers in the zoning of areas most in need of government intervention.
This study has limitations. Firstly, the conglomerate sampling method used might fail to make the sample accurately representative of the population studied. Secondly, the cross-sectional design presupposes not allowing the use of temporality as a criterion for causality, given that the risk factors and outcome were measured at the same time and the bias of reverse causality cannot be eliminated. Finally, studies based on face-to-face interviews are susceptible to the masking of answers, especially with the subject of personal health. However, the sample size and the robustness of the research procedures adopted strengthen the reliability of the data.
conclusion
The coverage of breast cancer screening using mammography is unsatisfactory in Boa Vista (RR), and has an opportunistic character because of its correlation with a background of medical consultations and health agent visits over the last two years. A low level of educational is confirmed as an independent risk factor for non-adherence to screening, and belonging to a family that receives government aid can be interpreted as a social marker of families and/or areas lacking government intervention in order to increase access to breast cancer control programs.
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resuMo
Fatores relacionados à não utilização de mamografia em capital brasileira da região Norte: um estudo de base populacional Objetivo: Avaliar a prevalência de utilização da mamografia e fatores relacionados à não adesão em Boa Vista, capital de Roraima, Brasil.
Método: Trata-se de um estudo de corte transversal, de análise quantitativa, baseado em inquérito domiciliar, por entrevista face a face, utilizando formulário previamente testado. Foram incluídas mulheres entre 40 e 69 anos, entre junho e agosto de 2013. A meta amostral foram 240 participantes, e o método de amostragem foi aleatório por conglomerado. O estudo foi aprovado pelo Comitê de Ética em Pesquisa da Universidade Federal de Roraima. Resultados: 241 mulheres foram incluídas, sem recusas. A prevalência de não utilização de mamografia nos últimos dois anos foi 55,6% (IC95% 49.1-61.9). Em análise univariada, os fatores de risco para não adesão à mamografia foram baixa escolaridade, renda familiar inferior a três salários mínimos, receber auxílio governamental, não ter sido consultado por médico e não ter plano de saúde. Em análise multivariada, apenas baixa escolaridade e receber auxílio governamental se mantiveram como fatores de risco, enquanto consulta médica ou visita de agente de saúde, como fatores de proteção independentes. Conclusão: A adesão à mamografia é insatisfatória em Boa Vista e tem caráter predominantemente oportunista. Baixa escolaridade se confirma como fator de risco independente, mas pertencer a uma família que recebe auxílio governamental pode ser interpretado como marcador social das famílias e/ou áreas mais carentes de intervenção governamental para aumentar o acesso aos programas de controle do câncer de mama.
Palavras-chave: mamografia, programas de rastreamento, neoplasias de mama, cobertura dos serviços de saúde.
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